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e Bismarck
Rainfall Intensity-Duration-Frequency
Latitude 467 48' N Longitude 100% 46" W
12

2 Year 10 Year
| = (Tirne243 412 1/-2.822372). _ . [ B Min. to 10 Min} | = (Tena"1 461 078 {15-3.1456850). . . .{ & Min. to 10 MinJ)
| = {Tim&80. 725y 1-1.716677). . . {10 Min. ta 15 Mim.) | = (Time/304.962p41,-2167672). . . .{ 10 Min. to 16 Min.}
| = (Time@30. 802y 1/-1.716649). . . [ 16 Min. ta 30 Min.) | = (Time237.281)41/,-1.977868). _ . . 156 Min. to 30 Min_)
11 | = (Time'G8. 708 1/-1.435758)_ . . [ 30 Min. to 60 Min.) | = (Time163.F84)(1,-1.6631.30). . . . 30 Min. to &0 Min_)
| = (TIma'G7.266)~(1/-1.210872). . . { 60 Mim. to 120 Min) 1| = (Time'123.610%(1~1.200350). . . .{ 60 Min. to 120 Min.)
| = (Time's7.222*{1/-1.212249). .. (120 Min. 1o 240 Min.] | = (Time123.617)14(1-1.202670). . . (120 Min. 1o 240 Min.}

B Year 26 Year
| = {Thne726.840) [ 1/-2.840466). . 5 Min. 1o 10Min) | = (Time/S746 G284 1/-3.427446) . . [ & Min. 1o 10 Min)
10 | ! = (Tirne 121 0773 1-1.906245). . ( 10 Min. 1o 16 Min] | = (Time827 342)%(1/-2. 383020 . . { 10 Min_te 16 Min.)
| = {Timey1 58,023 1/-1.878315). . . .( 16 Min. o 30 Min.] | = {Time/398 250y 1.-2.102458). . _ ( 16 Min. o 30 Min.)
I = (Tma114.8642)%(1/-1.513518]). . . .({ 30 Min. e 60 Min.] | = {Tima219.240)%(1.1.619763). . _ .{ 30 Min. 1o 60 Min.)
| = {Tirne 00,3543 1/-1.203852). . . .{ 80 Min. to 120 Min. | = (Tima1 58865y {1/-1.105008). . . .{ 60 Min. to 120 Min.}
o | = {Tima100. 335y 1/-1.205251). . . (120 Min. 1> 240 Min. | = {Tima156.88201/-1.198751). . . (120 Mim. ta 240 Mirn.)

Intensity (In/Hr)

50 Year
| = {Tirme7Em) 1 88 1/-3.642312). .
| = (Tirme' 1095, 125)1/-2. 574526). .
I = [Time'S81.007)%(1/-2.1594150).
1= [TimerZB2.156)"(1/-1.8508374). .
| = (Tma183.306)~(1/-1.197602). .
I = {Tima183.257)(1/-1.185455). . .

100 Year

| = (Time'1 5652, &00)*(1,/-3_.855733}. .

| = {Time1 918.550)4(1/-2 755447}, .
| = {Tima'832 352 {1/-2.281140). . .
| = (Tima'354 826 1/-1.605847). .
1= (TIma210.271)41/-1 1 DE5E2)

| = (Timai@ 10 1860101 1967ER)

A B Min. ko 10 Min

10 MIn e 15 Mind)
{15 Min. to 30 Min_)
. 30 Min, o 80 Min.)

- B0 Min. 1o 120 Min)

4120 Min. to 240 Min )
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410 Min. 1o 15 Min.)
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Source: HYDRAIN - Version 6.1 - March 1999

Integrated Drainage Dasign - Computar Systam

Crata Base Source:
(1} National Weather Sarvice (MWS) technical memorandum HY DRO-35
(2} National Qceanic and Atmosphenc Administration (NOAA) Atlas 2 doc.
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Appendix V-03C
Devils Lake
Rainfall Intensity-Duration-Frequency
Lalitude 48° 07' N Longitede 98° 52''W
12
2 Yaar 10 Year
| = {Tima'256. ?55]“!}1."—2.6352!5.-’]. A 5SMin.to 10 h-'lln.] | = [TimeM 526 0481 1/-3. 160043, . . [ 5 Min. 1o 10 Min.)
| = (TenedB4. 30114101 T31626). . {10 Min to 15 Min} | = (Timad$15 33205 (142 160005) . { 10 Min. 1o 15 Min )
= {Tema/83 G054 141 7243094). . { 15 Min. to 30 Min.} I= (TlmeﬂdE.‘!EE:ﬁ‘U #-1.883402). . . 4 15 Min. 10 30 Min.)
11 | |- (TeneT0.62E1101 439007) . { 30 Min_to 60 Min} | = (Tima\56.401741/-1 565644) . ¢ 30 Min. 1o 60 Min.)
I = {TEneBE.BES|M 101 214740, . { GO Min. o 120Min) | = (Time/125.0585(1/-1.200181). . { 0 Min, 1o 120 Min.)
I = {TERWBRRIO 11 2161BTL (120 Min, to 240 Min) | = (Tima'125 0581411 200450). . (120 Min. to 248 Min )
5 Year
10 | | = TimeTE2 BB 1LAGEE02L [ 5 Min.fo 10 Min) | = (Time/3882.42712(1-3.457122). ... 5 Min lo 10 Min)
| = {Tme | 86 P66 1-1.995782). . {10 Min. 1o 15 Min} | = (Time'648.293)"(1/-2.406167) A 10 Min. 12 16 Min.)
| = {Time 162 G251/, 886250). .. {15 Min. 1o 30Min} |= iTN'TrBa'd-DE.dUG}"‘(1.‘-E.1UEEE\B} 415 Min. to 30 Min.)
| = { Tir 117 18814151 BR03RE) {30 Min to GOMn) | = (Temed 223 084041~ 1 622050} 30 Min. to 60 Min.)
| 1= (Tene101 S08)141. 203363}, [ 60 Min. o 120 Min) | = (Tmer158.077{1/-1. 196570}, . [ 60 Min. to 120 Min )
9 | 1= (Tmer101.831Y'(1/1,204444]. (120 Min. 1o 240 Min) | = (Time!158.139)°(1/-1.19268). {120 Min. to 240 Min }
[ 50 Yoar
| = [TImB.'.F‘.iE-!-.hﬂEfr"(i.’-ﬂ.EED!S-d-]. .4 S Min. o 10 Min.}
| = (Timad1126. 792y (1/-2. 584476). .. .{ 10 Min. 10 15 Min_}
8 I = {Time/594, 126112 200582). . [ 15 Min. to 30 Min.)
| = {Time/285 P2 11 B61232). . . [ 30 Min to 60 Min.)
I = [Time1B4 AB411-1 195998), [ 60 Min. to 120 Min )
I = (Tensr184 406°17.1,194225), | (120 Min, 1o 240 Min.)
100 Year
- 7 I = (Tima/ 16274, 160013 BE7723). . { 5 Min_ta 10 Min.)
= I = (Timel 1574 68017 1/-2 764553). {10 Min. 1 15 Min.)
< I = [Time/840, 19612 2BBS05). (15 Min, 1o 20 Min.}
s | = [Timei360 IGO0 1)1 6OB333) . (30 Min, to &0 Min.}
= | = (Times311, 0600411, 193354). , (&0 Min, 1o 120 Min,)
= B i | = [Time2 1107701 153E22), (120 Min. o240 Min)
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Source: HYDRAIN - Version 6.1 - March 1888

Integrated Drainage Design - Computar Systam

Data Base Source:
(1) National Weaathar Sarvice (NWS) technical memorandum HYDRO-35
{2) National Cceanic and Atmospheric Administration (NOAA) Allas 2 doc.

Appendix V-03C - Devils Lake
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Appendix V-030 ’ .
Dickinson
Rainfall Intensity-Duration-Frequency
Latitude 46° 53' N Longituda 102° 48 W
11

¥
| = [Time 185 08 1/-2. 5430271},

| = [Time/GE.4E8)"1/-1,850808), . .
| = [TimafG7 Q)11 674008). .

[ 5§ Min, o 10 Min.}
10 Min, 18 15 Min)
118 Min: 1o 30 Minj

18 Year
| = [Tife 1143 531)(1/-3 073895)
| = [Time/254.217)"1:-2.096586), . ,
| = [Time/205 o811, 942551), .,

{ & Min ko 10 bin.)
{10 Min, to 15 Min.}
{ 16 Min. 1o 30 Min.}

10 H = (TimedSh.Fag) (1/-1.411788). .. [ 30 Min. 10 60 Min) | = (Tima/'130.508)"(1-1.548233). . . . 30 Min. 12 60 Min.}
| = (Time/GH 77354 1/-1.2693G6). . . [ 60 Min. 10120 Min.} | = [Tima'1 1621 91%(1-1.216172). . {60 Min_ 1o 120 Min.)
| = [TIMeES.GE7 141 262023), ., (120 Min, 1o 240 Min) | = (Tima 1162281161 212871) . . (120 Min. to 240 Min )

5 ¥ear 5 Year
| = (Tima/SEE 40312 868382). . [ SMin to 10Min) | = (Time2007 6204 1-3.950851), . 0 5 Min. fo 10 Min.)
9 | = (Time 50335 (1)1, 924455) (10 Min to 15Min) | = (Tima/516.626)1-2.330219). . .( 10 Min. to 15 Min}
| = (TimeM 36 5534 1/-1.844085) ., (16 Min o 30Min) | = (Time/348 53241207 1085). . .{ 16 Min. to 30 Min b
| = (Tima 02,721 1/-1 49T37E). .. (30 Min 1o B0 MIn) | = (Tima/200.744)41-1 E351B). {30 Min. to 60 Min.)
| = (Timasg3. 221101 227098). .| 60 Min. o 120 Min.) | = (Tima/ 148,584 1/-1 205565]. . . . 60 Min. to 120 Min.)
| = (Tima/g3.283}*(1/-1 223767). . (120 Min. 1o 240 Min.] | = (Tima/ 14860714 1/-1 20588). . {120 Min. to 240 bMin.)
8 Y 50 Yaar
| = (Tima/5826. 574 1,-3.56465). . .{ 5Mn_te 10 Min.)
| = {TirneB93, 3G8)~1/-2. 508197 . {10 Min. to 15 Min)
| = Tirne! 508, 430041/-2 182278}, {15 Min. 1o 30 Min)
" | = {Tirne!258 853} [1/-1 B46501), | 30 Min, 1o &0 Min)
7 | I = {Time/173.348)"(1/-1.188795). . { B3 Min. 10 120 Min_}

I = {Tme 4.0 T [1-1.200114).

{120 Min_ ta 240 Min.)

. 100 Year
I = [Timed 11905, 286" 1:-3.7727TEL .. .{ 5 Min_te 10 Min)

i \ | = [Time 1553 85)4(1/-2. 6BE035), . . [ 10 Min. 1o 15 Min.)
% 6 3 | = [TmR 720 B5TI(1L2 250082 . [ 15 Min 1o 30 Min.)
£ \ | = [Thnefaes BEAY(1/-1,8810) {30 Min to 80 Min}
| = (TIMaABEET 1A (1/-1.105834). | 60 Min to 120 Min_)
%’ \ | = (TImaf BB B27Y(1/-1.183714). . . (120 Min. to 240 Min.)
c | | |
a b \
£ [
4 1 il
5 ;I't
3 _,'f 2¥r
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Duration (Minutes)
Source: HYDRAIN - Version 6.1 - March 1949
Integrated Drainage Dasign - Computer System
Data Base Source:
(1) Mational Weather Service (NW3) technical memorandum HYDRO-35
{2} Mational Cceanic and Atmospheric Administration (MOAR) Atlas 2 doc.

Appendix V-03C - Dickinson
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Appendix V-03C
Rainfall Intensity-Duration-Frequency
Latitude 46* 53 M Longitude 96° 49° W
12
2 Year 10 Year
| = (T 416,543 1-2 777082), . | 5 Min.to 10 Min.} | = (Tim=/2530 068 (1-3.310715). . | 5 Min to 10 Min.}
| = (Tirned1 19,4061 17- 1 B4TE37). . [ 10Min o 15Min) || = Timee2 40890 1/-2 285704}, . (10 Min. 12 15 Min.)
| = (Tiena 1129214 141 TOB0EE). . (15 Min 1o 30Min) || = (Tima3EE 1195 1-2.051830). - (15 Min. 12 30 Min.)
11 1= (Trnemn.092)% 1-1.476573). . (30 Min. 1o &0 Min.) | = (Time190.2095(1/-1 586463}, . [ 30 Min, 1 60 Min)
| = (Trneddd 145)° 11 29B528). . [ 60 Min.10 120 Min) || = (Time/142.981)°(1/-1.201554). . .. 80 Min, 1o 120 Min.)
| = (Temaf83.142)%1/-1 218656}, . (120 Min, to 240 Min} || = (Tima42.993p%(1/-1 202101}, ., (120 Min. 80 240 Min,)
B Year 25 Year
10 | = {Tine1 236 084)1410-2.0068010), .. | 5Minto 10 Min.) (Time/§732. TE2{1~3.600034). .. | 5Nn.to 10 Min.)
| = (Tima/269. 6530 12 118419). . . ( 10 Min. to 15 Min.} ||— (Time'a9 1. G451 -2 542167). .. .( 10 Min. to 15 Min)
I = {Time/215.474)%1/-1 053054, . . {15 Minto 30 Min} |1 = (Time/543.928)%1/-2.178247). . . .{ 15 Min. to 30 Min.)
| = (Time'1 43.647)%1/-1.552112). . . (30 Min. to 60 Min} || = (Tima'270.669)1/-1.653535). . . .{ 30 Min_ to &0 Min.}
| = {Tima/118.265)41/-1.206436). . . .{ 80 Min. btz 120 Min) | = (Time/ 78.855)"{1/-1.198838). . . .{ €0 Min_ to 120 Min.)
g |l = (Time/'1 18.266)"1/-1.208663). . . (120 Min, 1o 240 Min )} | = (Time 78.780%1~1.197670). . . (120 Min, 1o 240 Min.)
50 Year
(1= (Toned 14344 882041/-3 828637). . . 4 5 Min 1o 10 Min.)
| = (Timad 747 467)°(1/-2.734525). . { 10 Mm.to 15 Min_}
| = (Tema801_142)4(1/-2.272821). . .{ 15 Min, to 30 Min.)
8 | = (Tima346. 185)%1/-1.692262). . _ .{ 50 Min. to 60 Min.)
|
| = (Timai207 O7T8(1/-1.196083). . { B0 Min, 1o 120 Min.)
| = {TiMa/207 0BG (1/-1.19620a). . (120 Min, to 240 Min )
100 Year
. W | = (Tima3 1 068 F77)(1/-4 DB2003). [ 5 Min_to 10 Min)
] | = (Timar3253 R0 1A 2. 828634). . | 10 Min. 10 15 Min)
% [ | = {Timadt 1 58 543012 361927, . [ 15 Min. 1o 30 Min.)
E | = [Timadd34 SBEY (11 T2BOTZ). . (30 Min. to 60 Min,)
- | = [Tima/236.003 (11 105222), (60 Min. fo 120 Min }
%‘ | = [Timad235. 9905 1/-1 1851211, . _ (120 Min. %o 240 Min.)
5 /| mw ‘
£ i
/ |
(%]
] .
] | 5 ¥r
]
\ { . 2¥r
|
|
\ ] ] . ‘
)
] T | _--
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1 1 = ! E— —
. | || |
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Duration (Minutes)

Source: HYDRAIN - Version 6.1 - March 1998

Integrated Drainage Deasign - Computar Systern

Data Base Source:
(1) National Weather Sarvice (NWS) technical memorandum HYDRO-35
(2) Mational Oceanic and Atmospharic Administration (NOAA) Atlas 2 doc.

Appendix V-03C - Fargo
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Appandix V-03C
Rainfall Intensity-Duration-Frequency
Latitude 48° 25' M Longitude 97° 24' W
12 1 1 1 1 T ] T 1 T
2 Year 10 Year
| = (Tima/2Ha 240K 1/-2 670888). . . (5 Min. 1o 10 Min_) I = [Tima/ 1675, 1921 1/-3. 18667 5). { 5 Min. to 10 Min.}
| = Timaa1 S84)(1/-1.7580B85). . . [ 10 Min. to 15 Mim.) = |'1'|m&.6-1-t|.ﬂ.‘.|8]"'t1."—2.195559}. LW 10 MInG e 15 Min)
41 L= (TimeBE783)4(1/-1.740887). . [ 16 Min lo 30 Min) 1= (Time/@66.261)4(14.1 995342}, . {15 Min. 1o 30 Min.)
| = ({Tima/ 4 662 {1/-1 A48063). . . [ 30 Min. to &0 L] I = [Timed 162 481 p~(1/-1.57 1496}, . _ { 30 Min. 1o 60 Min_)
| = (TImaT2.3823*{1/-1.24Z384). . . [ &0 Min. to 120 Mirnc) 1= (Time/ 129 045p%{1/-1.208050). . . .{ 80 Min. 1o 120 Min.}
| = (Tirmes'72 458151 241109, ., (120 Min, to 240 Min.) | = (Time' 2% 0366151, 206904), 4120 Min. o 240 Min.)
: 5 Year _ 25 Year
1{]- | = {Tima/342 F4a{1/-2 984535). . . . 5 Min. to 10 Min.) | = [Tima/d281 613013 467553). .. ( 5 Min 1o 10 Min.) -
I = {Tima201 465y~ 1/~-2.021303). . . {10 Min. 1o 16 Min) | = (Time/808. 7133 1/-2.420220). _ . . 10 Min. to 15 Min.)
I = {Timea 1 72, 305 141900027, . {15 Min, 1o 30 Ming) | = (Time/d25 325y 142, 121214) {15 Mim, to 30 Min.)
| = {Toma'1 22, 258)~1/-1.526634). . . .{ 30 Min. to 80 Mire) | = (Timad231 071y 1/-1.627396). _ . A 30 Min. to 80 Mimn.)
9 I = [TEnaA 05.840)[1-1.217356). . . .{ 60 Min. 1o 120 Min) | = (Time 6211611100846, . | &0 Min, ta 120 Min)

1 = (Tima 106, BRH~(1/-1,215613)

L A120 Min. 1o 240 Min.)

| = (Time 162, 1081151, 195476)

50 Year
| = (Tirme/BEST 48015113 GRA0EA]
| = {Timey1 222, 153)41/-2.610153). . .

Intensity (InfHr)

| = (Tirne/B2423420 172211742},

| = {Tima/255, 65217 1/-1 667084

| = {Time 80.374)%(1/-1.105908). .

| = (T 88, 435)4(1/.1 1067 70)

100 Year

| = (Tome| 06 252013 BO 7271 )
| = (Tmev2147 574 1/-2.791928). .
| = [Time/B05 003 (1/-2 250708}, .
1= (Times 370 7451 1/-1. 702791}, .
1= [Time'214 058p(1/-1.193134), .
Tl = (Timer214 TTAA1/-1.191.400),

120 Min. to 240 Min} ]

[ B0 Min. to 120 Min,)

[ SMin e 10Min) |
{10 Min_to 16 Min) |
{ 15 Min. 1o 30 Min.}
[ 30 Min. to S0 Min.}

(120 Mimn, to 240 Min_)

o 5 Min. ko 10 Min.)
2 10 Min. 1o 15 Min)
{ 16 Min. 1o 30 Min.)
A 30 Min. 1o 80 Min.)
A B0 Min. io 120 Min) |
{120 Min. o 240 Min,)

_—
P——
T |
--...E___""':ﬁ
o | | |
1] 10 20 30 40 50 60 T0 80 90 100 110 120 130 140

Duration {(Minutes)
Source: HYDRAIM - Version 6.1 - March 1999
Integrated Drainage Design - Computer System
Data Base Source:
(1} Maticnal Weather Service (NWE) technical memorandum HYDRO-35
(2} Naticnal Cceanic and Atmospheric Administration (NOAR) Atlas 2 doc.
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| = (Time74.743y"(1/-1 227580). . .

£ 60 Min_ to 120 Min,)

[Timai132 427)4{1/-1 207857). . .

A{ €0 Min. to 120 Min.)
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Appendix V-030
Grand Forks
Rainfall Intensity-Duration-Frequency
Latitude 47° 55' N Longitude 97° 04" W
1 : 2 Year : ! 10 Year
l= ,"I_'lmw’ﬁ13.26?:|*-;1.-’—2 £04834). [ SMinto 10Min) | = (Time/1 839 284)41/-3 214185, . A B Men. ko 10 Min.)
I = (Time/t7 057 (11778121, . ( TOMin.to 15 M| | = Time/385 755)41/-2.218614), .. ( 10 Min. lz 15Min}
= (Time/Bd B2204(1/-1.753932). . (15Minto 30 Min) | = Time/270.543)A41/-2.008158), . . .( 15 Min. lo 30 Min.)
171 = (Timed77.866)°(1-1.456365). .. (30 Min_to 60 Min) | = Tima/té8 B28)51/-1.578352), . . ( 30 Min. to &G Min)
| =
1=

| = (Thmer74 682Y*(1/-1 229708). . .

4120 Min. 1o 240 Min_}

[Tima 132 455)4(1/-1 210520). ..

4120 Min. 1o 240 Min_}

10 |'= (Timevs20.830)"(1-3.010515). . . .{ & Minfo 108in) | = (Timed75 0601(1/-3.497993) . 5 Min. 1o 10 Min))
I= {Tema/214.897 - 2.041921). . 10Min to 15 Min} | = Tima 757 S60)4(1/-2 455326). . . .( 10 Min_ to 15 Min.)
|'={Time/181.870)%1/-1.013030) . [ 15Min. fo 30 Min) | = Time/d53 AT 1-2.134075). . . {15 Min. to 30 Min.)
| = {Tine/126.964)%(1/-1.532240). . [ 30 Min 1o 60 Min) | = Time/240,074(1/-1 634257}, . . .{ 30 Min. to 60 Min.)
| = {Tima'108.723)"1/-1 21 5188). . 60 Min 10 120 Min.) | = (Time/ 166, 746)°(1/-1 204710)_ . .{ 60 Min. 1o 120 Min.}

Q il = (TimeM108.73H) 1-1.214354). .. (120 Min. fo 240 Min) | = (TmeM 86 7205121 204357) (120 Min. to 240 Min_)
50 Year
| = (TEme/SATT ATRP(-ATIT44) 5 Min. fo 10 Min)
| = (Teme 337 993712 6396331 (10 Min, 1o 15 Min.)
8 | = (TimadGG0 297" (1-2 225196 . [ 15 Min. 1o 30 Min.)
| = (Tima307 21011 673876). (30 Min. 1o 60 Min.)
| = (Tima 193 758 11 200472}, . [ 60 Min. to 120 Min.)
| = {Timar193.791%1/-1.201805}. . . .(120 Min. to 240 Min.)
100 Year
7 | = {TIMai20479,393)y%1/-3.837138), . [ 5 Min. to 10 Min)

Intensity {In/Hr)
o

1= (Tirmed 221 40414101, 199976). . (120 Min. 1o 240 Min_}
| |
5
i
!
i |
3 N @ |
2 \\. l"'-._ III | ___-"'h-____-.--.
\ J E‘-—-ﬁh
1 ad e —— - :-—:-—-—
| |
%3 | | |
0 10 20 30 40 50 60 7O B8O 90 100 110 120 130 140
Duration (Minutes)

| = [TimaiZ365 032) 1/-2 BZ2480)
| = [TimadB50.04211/-2.31 3792,

| = [Timed385 331 14 1/-1,709511), .,
| = (Tirna 221 445)4(1/-1.200332).

{10 Min. 2 15 Min.
{15 Min, to 30 Min.}
{ 30 Min, to 80 Min.}

oo 80 Min to 120 Min )

Source: HYDRAIN - Version 6.1 - March 1994

Integrated Drainaga Design - Computar Systam

Data Base Source:
(1) Mational Weather Service (NWS) technical memorandum HYDRO-35
(2) National Oceanic and Atmosphernic Administration (NOAA) Atlas 2 doe.

Appendix V-03C - Grand Forks
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Appendiz V-03C

Jamestown

Rainfall Intensity-Duration-Frequency
Latitude 46" 55' N Longitede 98° 42

12

11

B Year 25 Yaar
10 | = (TimeS G800 1/-9.0000833). | 5Min.fo 10Min} | = (TimeMd781 38704 1-3.408826). .. .0 5 Min bz 10 Min,)
| = (Times214 4980 (1C2.042180, {10 Min_ to 150in) | = (Time/T60 35811 <2 4567000 . . .4 10 Min. 1o 15 Min.}
| = (Timad 0901 (119114250 . {15 Min to 30 Min) | = (TimsM453 84341 -2 135767). . . 4 15 Min. t2 30 Min.}
| = (Timaf 26 5480 (10-1,591203), . [ 30 Min_to 60 0in) | = (Time/240.138)%1/-1 6337E8) {30 Min_1a B0 Min )
| = (Timed1 08443011 214484} [ 60 Min to 120 Min_) | = (Timel 166 P05 1-1.203815) _ {60 Min. te 120 Min.)
g |l = (Time 08 42054141 214886] (120 Min, 10 240 Min) | = (Time 166 726%1/-1.204357 ) - {120 Min. to 240 Min_}
| B0 Year
| = (Time Qa7 ABRA -3, T20685). . . 5 Min to 10 Min.)
| = (Tirne 1340 17714102, 60236 {10 Min. 12 15 Min.)
8 \ | = (TiemeBEE.030(1/-2,227ETE}. . .| 16 Min. l» 30 Min.)

2 Year
| = [TImes309,087)(1/-2, 691448
| = {Timad6.995)%1/-1.7T41E7].
| = [TIme/93.850)"(1/-1,752566)

| = (Tima/74.342)4(1/-1.232127]. .
| = [Timear74.389)"(1/-1,230450],

= [Tima77.284)4(1/-1.453734). ..

A4 5 Min o 10 Min.)
{10 Min s 15 Min)
116 Min e 30 Min)
A 30 Min 1o 80 Min)
| B0 Min te 120 Min.)
(120 Min, 1o 240 Min.)

10 Year
| = [Times 1836 4164 1/-3. 21361 4)

| = (Timad365.31 0)°(1/-2 218133). . .
| = (Timad270.193)%(1/-2 DOB5S0), | .

| = Time 1 60.6145%1-1 577408)

I = (Tirmed132 43814111 208951), ,

1 = (Tire 132 45514111 210520

| = {THnEanT BEX}[1/-1.673412)

L0 5 Min. to 10 Min )
A 10 Min, 10 15 Min.)
{15 Min. 10 30 Min.)
.30 Min. 10 B0 Min.)
60 Min. 10 120 Min.)
{120 Min_ to 240 Min.)

[ 30 Min_ to 60 Min.)

| = (Teme 04, 10514(1/-1,201912}
| = {Temie 04.080}%(1/-1,201508),

[ GO Min. 1o 120 Min.)
(120 Min, 1o 240 bin.}

\ [
| 100 Year
K | [Moovr | = (T 20630,811)4(1/-3 938508),
g i | = (Time/2368 80414(1/-2 S35982), .
! [ | = [Timaa6 163411.2 31 5640), |
! | = {Timer38E, 840151, 705984), ., . 30 Min fo &0 Min.)
/ 50 ¥r | = {Tima/221 850)1/-1 192328} . . [ 80 Min, 1o 120 Min }
L | = [ TImed221.692) (101 155704), (120 Min. 1o 240 Min)
’Evﬂ

[ 5Min. 10 10 Min.)
[ 10 Man. to. 15 Min.}
15 Min. to 30 Min.)

/

£

Intensity (InfHr})

RN
/ o
| L oy
X \\_.._ £
BN
2F—T1T—— \
\
1 T
D !
0 10 20 30 40 50 60 70O B0 S0 100 110 120 130 140
Duration (Minutes)

Source: HYDRAIMN - Varsion 6.1 - March 1909

Integrated Drainage Design - Computer System

Data Base Source:
(1) National Weather Service (NWS) technical memorandum HYDRO-35
(2) National Cceanic and Atmospheric Administration (NOAA) Allas 2 doc,

Appendix V-03C - Jamestown
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sppendix V-03C

Mandan
Rainfall Intensity-Duration-Frequency
Latitude 46° 50' N Longitude 100° 53 W

(Tirned 156 .50214(1/-1.198766). . . (120 Min. to 240 Min.)
50 Year |

[Time7561 D14)°(1-3 636958). | 5Min. to 10 Min.)

12 .
: 2 Yoar 10 Year |
f-l = {Tima/240.963)"1/-2. 619 86). . . [ 5 Min. 1o 10 Min.) I = (Tima 1470, 68413 141634}, . ( S Min to 10Min} |
{I = (Time/B0.216)41/-1 713813 (10Min_to 15 Min) | = (Time/3D2.398)15-2.156131). . . { 10 Min. to 15 Min] |
I = {Time/B0 37714 1i-1 7158701 . (15 Min to 30 Min) 1| = (Time/235.471)%15-1 975257}, . . { 15 Min. o 30 Min) |
11 |l = (Tima/88.335)%1/-1.439275). (30 Min_to 60MiIn) | = (Time/153,0080%151 5621490, . . { 30 Min, o 60 Min) |
| = (Time/66.9961%1/-1 2151861, [ 60 Min.to 120 Min) | = (Time123,325)%(1/1 202032), , , .{ 60 Min, 1o 120 Win} |
= (Timaf 665800 1/-1.215681). . . (120 Min. 1o 240 Min.) | = (Timea"123. 3284151 2031200, . . {120 Min. o 240 Min.) i
| 5 Year 25 Yaoar
10 | = (iMe720.353)°(1-2.507000), . | EMin e 10Min) | = (Time/S3710.153)7(1-3.424844). . | 5 Min. 1o 10 Min.}
[l = [Tirmed1 79.333)°1/-1. SB2835). . { 10 Min. o 15 Min} | = Tima/620 466)°(1/-2 3BOREE). . [ 10 Min. to 15 Min.)
| = (TimeM57.152)(1/-1.577328}, . {15 Min, o 30 Min) | = {Time306.050)%1/2.101472). . . [ 15 Min_ to 30 Min.)
| = (Timet1 41 6B M 1-1.50 5078}, ., . 30 Min, fo 60 Min) | = (Tima@19.021 14101 6190200 . | 30 Min_to 60 Min.)
(| = (Time110.1661°(1/-1 206996}, . . .{ 60 Min. 10 120 Min.) | = Tima'156. 5021141 198772). [ 60 Min. to 120 Mn) |
G i = (Time'110.223)"1/-1_ 203360). . . (120 Min_ta 240 Min ) | = 1
| |
|

li=
| = [ Tirme 1 087 B4E)"{1-2.573112) 10 M| 10 15 Min)
8 5 | | = (Time/S78 0B3){(1/-2193361) . (15 Min. 10 30 Min} |
| = (Timed281 OFE{ 11 658764). . (30 Min. 10 60 Min.} |
| = (TimaA 82 S5 11 197315). . (60 Min. 1o 120 Min) |
| = (Timed 182 909%1/-1.197218}. . . {120 Min. to 240 Min.} |
l\ | 100 Year [
- T oo ——— | | = (Teme 5487 153)%1/-3 B53153), . { & Min, ta 10 Min ) |
= [ e | = (TEma&04 736)°1/-2. 751041}, . {10 Min. 1o 15 Min) |
E | = (Tima'B2T 507)%{1/-2. 280054, . . { 15 Min. to 30 Min.)
£ | = (Tima/353.942){1/-1 626307}, . . .{ 30 Min. to &0 Min.) |
- | = (Timad200 774)% 121 1DEZE5). . . 60 Min. t2 120 Min.} \
& | = (Tima/2008691~1/-1 197504). . . {120 Min. 10 240 Min.) |
g l ! =
@ |
- |
£ | i
| |
N |
FET {
T |
| . -‘“""-L_ | |
I ] e
H‘T“'% |
11 -~ ’ o — T ——
i
1]

0 10 20 30 40 50 60 YO 80 90 100 110 120 130 140

Duration (Minutes)
Source: HYDRAIN - Version 6.1 - March 1999
Integrated Drainage Dasign - Computar Systam
Data Base Source:
(1) Mational Weather Service (NWS) technical memorandum HYDRO-35
(2) Mational Oceanic and Atmosphernc Administration (MOAA) Allas 2 doc,

Appendix V-03C - Mandan
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Appendix V-03C

Minot
Rainfall Intensity-Duration-Frequency
Latituce 48° 0' M Longitude 1017 17' W

12
| 2 Year 10 Year
| = (Timed196.261)*(1/-2 558619). [ 5MIn.to 10 Min)) | = (Tima 166.012)%(1/-3.079241). . . .{ SMin. to 10 Min_)
| = (Time&9, 580011 667342}, . (10 Min. to 15 Min,) | = {Timad258 3661512, 1041811, [ 10 Min. to 15 Min.)
| = (Tine/ 706411101 GB3TAT) . [ 15Min 10 30 Min) | = Tima 208 6634141 9461790 { 15 Min. 1o 30 Min_)
11 i = (Times1. 700111 417999) .. [ 30 Min. 10 60 Min) | = {Time/140.543)5(1/-1.549615). . . { 30 Min. 1o 60 in.)
| = (Taru@1 614101, 246785), . . [ 60 Min. 1o 120 Min.) | = {Times1 18 BOGIM1/-1,2120908) . { 60 Min, 1o 120 Min.)
| = Tire@1,293)%1/-1, 260039) (120 Min, bo 240 Min) | = (Time'T16 8082101, 211877) {120 Min. ko 240 Min.)
5 Year 25 Year
10 | = {Timey588.38)1/-2.8785961). . . [ 5Min. 1o 10 Min) | = [Tima'2634. 007 (1-3.350192). . [ 5 Min_to 10 Min.)

| = (Timey 154 3840101 Q33583). . (10 Min. te 15 Min} | = (TimaS20 427 1-2.5335029). (10 Min. to 15 Min.}
| = (Timed 135, 347) 1 1.848696). . . (15 Min. to 30 Min} | = (Tima348 187 (1L2.07053). . (15 Min. to 30 Min_}
| = (Time 104, 295)51/-1,50064), . . (30 Min. to &0 Min} | = (Time/201,304)*(1/-1 GOGE84), [ 30 Min, to 60 Min}
| = {Tima/S4 16)5(15-1.221938), . . { 60 Min 1o 120 Min] | = (Tirmer48,908)101 205018}, [ 60 Min, ks 120 Min.)
O | = (Time/sa 161)4(1:-1.221007). .. (120 Min 1a 240 Min) | = (Tima14B.807)%1-1 205482}, (120 Min. 16 240 Min ) -
| 50 Year
| || ~ (TirmiGO0R,093)(1/-3 GE36EH). . . 5 Min. 1o 10 Min.)
1 = [ Tiene/@01, 17412 BOT2R), . (10 Min. le 15 Min)
1= (TimedS07. 18212, A61279), . . {15 Min. ba 30 Min)
| = (Time/258.248)1/-1 B4E385), ., { 30 Min to &0 Min.)
| = (Timed174.274)"1/-1.202032). . . { €0 Min_ to 120 Min.}
| = (Timad1¥4.235)%1/-1.201306). . . {120 Min. 1o 240 Min.)
100 Year

| = {Tima1796.29)1/-3.770846). . . { &Min & 10 Min)
| = {Timai1536.545)%1/-2 534040). . . { 10 Min.to 15 Min) |
| = {Tima/723 BEZ){1/-2.247620). . . { 15 Min.to 30 Min) |
|| = {Tima/2a5 GJA(1/1 8899487 . [ 90 Min. 1o 60 Min) |
| = {Timad 155 S22/, 158428). . . { 60 Min, 10 120 Min_)
| = (Timead 195 811 1988596). . . (120 Min. to 240 Min.)

! |

Intensity (In/Hr)
o

(L
/
//

" | | |
¢ 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Duration (Minutes)

Source: HYDRAIM - Version 6.1 - March 1999

Integrated Drainage Design - Computer System

Data Base Source:
(1) Mational Weather Service (NWS3S) technical memorandum HYDROC-35
(2) National Oceanic and Atmospheric Administration (NOAA) Atlas 2 doc.

Appendix V-03C - Minot
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Appandix V-03C

Oakes
Rainfall Intensity-Duration-Frequency
Latitude 46° 08' N Longitude 98° 05' W

12

2 Yaar 10 Year ) _

| = (Time!280, 226412 TE0A17). .. & Min. Lo 10 Min) I = {Timad2423,31 7)~1/-3.206885). .. .( 5 Min to 10 Min}
| = (Tima' 12 16051/-1.827415). .. (10 Min 10 15 Min) | = (Time/dd8 504)%1/-2. 283033, . ( 10 Min, 1o 15 Min.)

| = (Time 106,954} (1/-1,7T84235). . . .| 15 Min. 1o 30 Min) | = {Tima!314.933)1/-2.046290). . . . 15 Min, to 30 Min.)
11 |l = (Tima'B5 4350~ 1-1. 4688400 . . .( 30 Min, 10 60 Min.} | = {Tima1B87.515*{1/-1.585021). . . .{ 30 Min. to &0 Min.}

| = {Tima'B0.545)%1/-1.223848). . . [ &0 Min. 10 120 Min.) | = {Tima 141 11711 167 115). . . 60 Min. to 120 Min.)

| = {Tima/B0.519)~(1/-1.224927). . (120 Min. to 240 Min) | = {Time 1 41.073)4(1/-1 184613}, . . {120 Min. 10 240 Min_}

¥

25 Yaar
1g |} = [ime186.012)7(1/-3.075241). .. { & Min.to 10Min} | = (Time/S666 862112 BOGTAZ), .

{ & Min, 1o 10 Min.)
| = (Time/268, 38615142 1041810, . (10Min to 15 Min) | = (TIme/373.455)(1/-2.536660). . _.( 10 Min_to 15 Min}
| = (Tirme208.663)°(1/-1.846170). . . {15 Min.to 30 Min) | = (Tirme/538 773142 174780). . (156 Min. 1o 30 Min)
| = (Tirne1 40263 (11 64TE17). . . [ 30 Min. o 60 Min) | = (Tme/268.253)"(1/-1.651788). . . .( 30 Min. io &0 Min.)

I = (Timea/116.240)4(1/-1.205.383). . . .{ 60 Min. to 120Min.) | = (Timed 176 518)*(1/-1.190178). . . .{ 60 Min. 1o 120 Min.}
g 1 = (Tene 16.260)*(1/-1.206188). . . (120 Min. to 240 Min.} | = (Timat 76593141, 191626). . . (120 Min. ko 240 Min.)

| 50 Year : _
| { | = {TIma 4182 320013, 825033}, ., { 5 Min. to 10 Min)
| = {Time 1775182012, 730110} . . .{ 10Min. te 15 Min.)
|1 = {Time/TDB.442)41-2. 371716}, . . .{ 15 Min. to 30 Min}
-] i | 11 = {Timer344 TR 1/-1.691250), . . .{ 30 Min. to &0 Min.)
| = (Tima204. 71 11411 187426}, . . { 60 Min. to 120 Min,)
| | = (Tirne/204 5734 (1/-1.1B5830). . . {120 Min. 10 240 Min_}
—_ 7 \. o | = (Tirmea0682 a64)°(1/-4.058196). . . 5Min. lo 10 Min,)
= Iu"‘ | = (Timed3285 24000 1/-2 0287 66) [ 10 Min, to 15 Min.)
% [ | = (Tirme 11 55, B20){1/-2.381085). - [ 15 Min. 1o 30 Min.)
E | J = | = (THmaa34 GFR(1-1,728537). . [ 20 Min, 1o 60 Min.)
= [ [ser | = ( THmaf232 D65Y(1/-1,184242). . { 60 Min, 1o 120 Min }
= B B 1 = (Timad232 013101, 183845), . (120 Min. b 240 Min.)
2
g}
=

-";.I ‘ ‘ ‘
5 L lIJ_ ol L : ‘
\ g 1 . !
3 T - — 1 l“‘\.t'l [, | j

.
-|E
=

'Il"r
S
2 ; — ' ==
Bt S e A gy e e e O
1 — T
o 1) | | |

0 i0 20 30 40 50 60 7O 80 SO 100 110 120 130 140

Duration (Minutes)

Source: HYDBAIN - Version 6.1 - March 1999

Integrated Drainage Design - Computer System

Data Basa Source:
(1) Maticnal Weather Servica (NWS) technical memorandum HYDRO-35
(2) Maticnal Oceanic and Atmospheric Administration {NOAA) Atlas 2 doc,
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Appendix V-03C

Valley City

Rainfall Intensity-Duration-Frequency
Latitude 46° 55' N Longilude 98° 0' W

12

2 Year
| = [Time' 337 3614142, 717038) [ & Min, 10 10 BMin )
| = [Time 102, 2900 1/-1,795542) [ 10Min. o 15 Min)

10 Year
| = {Tima/2034 41412246147 . 5 Min. 10 10 Min.)
|
| = (TimaD9.025)141/-1.765198). .. [ 15 Min_to 30 Min.) |
|
[
|

= [Time/300 54211/-2.238217)._ (10 Min_to 15 Min.)

= (Tima/2B5 001 )41 ~2.022100). | 15 Min_to 30 Min)
11 i = (TimarB0.614)41/-1.461148). __ [ 30 Min_to &0 Min) = [TimeN 75.100)%{1/-1.584337)_ (30 Min_ to &0 Min.}
| = (TimefT6.804)4(1/-1.221604). . _ [ 60 Min_to 120 Min} | =

[Time35.143)%1/-1.201 168). . _( 60 Min to 120 Min.)
| = (Time'76.8801%(1/-1.218208). . (120 Min. 1o 240 Min.)

[Time 36,1481 1/-1.201 348, . (120 Min, 1o 240 Min }

5 Year 25 Yoar
10 [! = (Tme/1002 8771°(11-3.036075). .. ( 5Min. 1o 10 Min) | = (Time/5315.6131°(11-3.531724). .. ( 5 Min. 1o 10 Min.)

1 = (Time229.01 1)1/ 2.0630249). . . (10Min. o 15 Min] | = (Timef823.244)%1/-2. 4821 08}, . . ( 10 Min, 10 16 Min.)
| = (Timed| 90.478)~(1/-1.025585), . . (15 Min. to 30Min.) | = (Time/d79.902)1 /2. 147663}, . . .{ 15 Min, 1o 30 Min.}
|= (TEmadt 31 601 (1-1. 556768}, .. [ 30 Min. 1o 60Min] | = (TIMe249.356)1/-1.640452), , . { 30 Min, 1o 60 Min)

| = (TimaM 11 081} (1/-1.206668). . . .| 60 Min. 10 120 Min,) | = (Time' 83 54710101, 196258), ., . 60 Min, 1o 120 Min.)
Q = (TimaA 11084} (11 206200}, . . (120 Min. to 220 Min] | = (Time 83 56114141 196668, , . (120 Min fo 240 Min,)
| 50 Year
1= (TimeM 1135770 (1/-2.753154), . . .{ 5 Mn.to 10 Min.)
I = (Time/ 465 202)"(1/-2.66B097), . , .{ 10 Min, to 15 Min,)
| = (Time/7od. 936 (1/-2 242036), . . { 15 Min, to 30 Min,)
B = | = (Timed3 B BEEY (11 GTAS10). . . .{ 30 Min. to & Min,)
| = (Time'1 56 93311 194367). . .{ 60 Min. b 120 Min )
| = (Timad 147 0535 1/-1.195845). . _ {120 Min. 10 240 Min.)
oo vr | 100 Year

7 100 ¥r I = (Tima/23402 S465(11-2.977218) . . ( 5 Min. 18 10 Min)
[ 7 | | = {Tima/2640.981 128587520 . (10 Min.ta 15 Min.)
I = (Tima1013.0100%1/-2.328990). . (15 Min_ to 30 Min.)

I
I = {Tima/d01 184)41/-1.716043)._
| = (Tima/224 854141/-1.162847) E

(Time/224 6311151182154

30 Min. to 60 Min.)
60 Min_ to 120 Min.)
120 Min. t2 240 Min}

"l | ,f"l |ﬂ"l|

Intensity {In/Hr)
o @
— C =]
Z

ARANNS
AN

N
e . Sh

g

=
_.-""H..-F“"
P
T

f
7

i

0 | ‘ | | |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Duration (Minutes)

Source: HYDRAIN - Wersion 6.1 - March 1999

Integrated Drainage Design - Computer System

Data Base Source:
(1) National Weather Service (NWS) technical memorandum HYDRO-35
(2) National Cceanic and Atmospheric Administration (NOAA) Atlas 2 doc.

Appendix V-03C - Valley City
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Appendix V-03C

Wahpeton

Rainfall Intensity-Duration-Frequency

Latitude 46° 18" M

Longitude 96° 37" W

Urban Storm Drainage Systems
Page 12

12
2 Yea 10 Year
| = {TimedB3,01 8512821052 .. 5 Min_te 10 Min) | = (Time3003.4 71 1/-3.360465). .. [ 5 Min. to 10 Min.)
| = {Tima' 133,448 141,885173) . . . 10 Min. to 15 Min) | = (Time/S30.656/(1/-2.338452). _ . .{ 10 Min. to 15 Min.)
|'= (Tima 12364204 1/-1 819347). .. (15 Min. 1o 30 Min) | = (Timer354.6415°(1/-2.075066) . (15 Min. 1o 30 Min.)
11 |- (Timeo5.368)%1/-1.485782). .. [ 30 Min. 10 60 Min) | = (TIMe 203 1455(1/-1.606945). . . ( 30 Min. 1o &0 Min.)
| = {Tima/87.71)1/-1.217408). . . [ 60 Min. 10 120 Min.}) | = (Time'1 48 B22p1/-1.19518). . [ &0 Min, 1o 120 Min,)
| = Time/87. 758)%1/-1.21531}). . . (120 Min_ to 240 Min.) | = (Time’1 48 B500"{1/-1,196195), . , (120 Min. to 240 Min )
5 Year 25 Year
10 [ = [Timer1461.965)%(1/-3 164531}, . { 5 Min.to 10Min} | = (Tmai202.092)°(1/-3.660842). .. { 5 Min_to 10 Min.)
| = [Time/304.844)"( 1.2, 158568). . . .{ 10Min. to 15 Min) | = (Tima't157.67)"(1/-2.522607). . . . 10 Min. to 15 Min.)
| = (Time/236.362)*(1/-1.976208). . . (15 Min. to 30 Min.) | = (Tima/B02.721)"1/-2.205243). . . .{ 15 Min. to 30 Min.)
| = (Time1 53.507)*(1/-1.562066). . . .( 30 Min. to 60 Min.) | = (Time/2E80.021)"{1/-1.663528). . . .{ 30 Min. to 60 Min.)
| = (Timed'1 23.486)%(1/-1 200638). . . | 60 Min. to 120 Min.) | = (Time'184.981)%1/-1.191344). . . .{ 60 Min. to 120 Min.}
9 H = (TimaM 23.467)(1/-1 201083). . . (120 Min_10 240 Min) | = (Tima/184. 866)"{1/-1 1BB63E). . . {120 Min_ 10 240 hin.) -
| 50 Year
| = (Tima 179758480 1-3. 897868, . 5 Min. 1o 10 Min.}
| = (Time/2136.837) 1/-2.79017). . (10 Min. to 15 Min.)
8 | | = (Time/8a0.827)%(1/-2 207895) [ 15 Min_ta 30 hin )
[ [ I = {Time/369.908)%(1/-1.702306). . . (30 Min. to &0 Min.)
\| | | = {Time/213.735)"(1/-1.188054). . . ( 60 Min. to 120 Min)
lmll—l | = {Time213.707}%(1/-1,188688). . . (120 Min, 1 240 Min,)
: 100 Year
- T L1 | = (Time/393248.184)(1/-9.13321). . . [ 5 Min.to 10 Min,)
= / | = (Time 3986 650 1/-2.990837]. . . .[ 10 Min. 1o 15 Min.)
% f syl | = (Time 295 372)%1/-2,388425). . . [ 15 Min. To 30 Min.)
= LG | | = (TIMes485 7325"(1/-1.739557). . . .i 30 Min. lo G0 Min.}
) [/ | | = (Timed242 T4p*(1/-1 18657). . { &0 Min. 1o 120 Min )
= 6 = | = (TiFr2a2 BEZ}™{1/-1 187041}, (120 Min_ 1o 240 Min }
S / [asvr |
£

[ —
I —
P ——

6 | |
0 10 20 30 40 50 60 70O 80 90

Duration (Minutes)

Source: HYDRAIN - Version 6.1 - March 1993

Integrated Drainage Design - Computer System

Data Base Source:
{1} National Weather Service (NWS) technical memorandum HYDRO-35
(2} Mational Oceanic and Atmospheric Administration (MOAA} Allas 2 doc,

100 110 120 130 140

Appendix V-03C -Wahpeton



SECTION V-03
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Appendix V-030 i
Watford City
Rainfall Intensity-Duration-Frequency

Latitude 47° 48' N Longitude 103° 16" W

Urban Storm Drainage Systems
Page 13

| = (TEmedS6.48)%1/-1.283855). . . .{ 60 Min. to 120 M) Tumed111.851 A 1/-1.220212)

- &0 Min. to 120 Min.}

12 T -
2 Year 10 Year _
| = [Thmad'! 64 4267 1/-2.508305). . . [ 5 Min to 10 Min.) | = [TirmeS8E.085)%(1/-3.030655). . . [ 5Min_to 10 Min.)
| = (Timetd1 . 10317-1.622133). . . .{ 10 Min. 1 15 Min.} | = (TimadZ2 7T 35214 2,062132), . . [ 10 Min. 1o 15 Min.}
| = (TimeEs, 61204141 668623). . {15 Min, 1o 30 Min) | = [Time 8823714 (1/-1.922916). . . [ 15 Min. to 30 Min.}
11 i - (TeneS6.18){1/-1.383176). . . { 30 Min. 1o &0 Min.} | = (Timar 132,31 1)4(1/-1,54831), , . { 30 Min, 1o &0 Min.}
Im
I=

A
o [
_ {120 Min_ to 240 Min_} [

| = (Time/G6.45)41/- 1 2HI647). . Timead111. 7971141, 2887 06), .
5 Year

26 Year
| = (Time/2447 TEB)"{1/-3.200641).

10 [ = (Time/Me7 03)814-2.8294). . { 5Min to 10 Min)
| = (Time 136 83 1)4(1/-1 BBOETA). {10 Min_to 15 Min) | = (Tima/$53 45454102 2BA183). .
| = (TIM&25 655 (1/-1 822054) . ( 16 Min to 30 Min) 1= (Time@ 6. 77ay{1-2.047d1). _ _ .
| = (Time 96 FEG(141.400341). (30 Min_to 80 Min) | = (Time/ 182 361411 59686). . .
| = {TIM&EE 3817 1-1.243041). (60 M to 120 Min) 1= (Timed 4361711 21753). .
O H - (TimwB9 461(1/-1.230314). . (120 Min. to 240 Min) | = (Timai143 62455141 21788) .,

| B0 Year

i [ | = [TImateos, 31 3p501/-3 083sn),
| | = Tima/77 136512 481015}, .,
| = [TimaisSn, 89712137753, |

| = (Time'168.6051"(1/-1.21 1681). .
| = (Tima 168,576 1/-1,21 106),
100 Year
| = (Time/O6E3 06)[1/-3.7 10978).
| = (Timef 3100734 1/-2 632103),
| = (TiMeBs5. 512224215, . . .
= {Timed31 1.482)1/-1 675136}
I = {Tirme 183, 837)(1/-1. 206561}, .
I = (Tima/ 163 8995411 207216). .

Intensity (In/Hr)

| = [Tomed241,8194(1/-1,634601), .

{120 Min. 1o 240 Min.)

co 5 MiInte 10 Min)

.. 10 Min_ta 15 Min.)
{15 Min_to 30 Min.)
{30 Min. ko 80 Min.)
{ B0 Min. to 120 Min )
{120 Min. e 240 Min.}
[ 5Min o 10 Min)
410 Min. e 15 Min.)
15 MR te 30 Mindg
{30 Min. to €0 Min.)
.. B0 Min. to 120 Min,}
(120 Min, 1o 240 Min)

... S Min te 10MIn) A

L0100 Min. to 15 Min.)
[ 15 Min. tz 30 Min.)

A A0 Min, 1o 80 Min.)
.. 60 Mimn. 1o 120 Min.)
120 Min ta 240 Min_)

] I

{
/

4

|

0 10 20 30 40 S50 60 VO 80

Duration (Minutes)

Source: HYDRAIM - Version 6.1 - March 1933

Integrated Drainage Design - Computer System

Data Base Source:
{1) Mational Weather Service (MWS) technical memorandum HYDRO-35
(2} Mational Oceanle and Atmospherc Administration (NOAA) Atlas 2 doc,

11

100 110 120

130 140



SECTION V-03

Appendix V-03C

Urban Storm Drainage Systems

Page 14
Appendix V-03C
Rainfall Intensity-Duration-Frequency
Latitude 46° 52' N Longitude 95° 54° W
= 2 Year 10 Year :

1= TimatH 3,51391-2.776085). . . 0 5Mn.to 10Min) 1= (Time2507 38p%1/-3.307346). . . [ 5 Min.io 10 Min}

1= (Timadt 18,6881 1-1 8451370, .. (10 Min 1o 15 Min) | = (Time/d81 278 1/-2.253785). . . . 10Min. to 15 Min)

| = (Timad 1242230141 TOET54). . . {15 Min. 10 30 Min} | = (Time/320 BB 1/-2.051002). . . .( 15 Min. 1o 30 Min.)

11 1= (Tirme®8 76217 1/-1. 4T6372). . . {30 Min_ to 60 Min.} | = (Tirne 1688 6ETI1/-1.505738). . . (30 Min. 1o &0 Min) |

I = (Time/B2 B3)4(1/-1.214T61}. . . [ 60 Min_ to 120 Min.} | = (Twne/142 GTHA(1/-1.200886). . . { 60 Min. 10 120 Min.) |

I = (Time/B2 TTI(141,217112), (120 Min. 1o 240 Min,) | = (Time/ 142, 704(1/-1.202488). {120 Min. to 240 Min} |

| £ Year 25 Year 1

10 I = (TimeA 228 B811(1/-3.006515). . { 5 Min lo 10Min} | = (Time/&711.029°(1-3.601779). . | 5 Min. 1o 10 Min

| = {TiMe268.022)(1/-2. 115955}, . [ 10Min 1o 15Kin] |« (Tima/Sad 95)%1/-2 538987). . [ 10 Min. to 15 Min.)

1= (TIme214 G611 952963) . (16 Min o 30Ming | = (Tima/S42.2020%1-2.17753), . (15 Min. to 30 Min.)

I = (Time 43198 (141551 238), .. [ 30 Min, fo 60 Min) 1= (Tima255085)4 11 653008), . (20 Min. to 63 Min.)

1= (Time 1737101 2057790, . . . 80 Min, 10 120 Min) | = (Tima 7852004 1/-1. 1583686). . . [ 80 Min. o 120 Min.)

g = (Tima 1 7.977p(1-1 206127), . (120 Min. to 240 Min} | = (TIma 17EADZ)M1-1.167851) . (120 Min_ to 240 Min )

i | 50 Year |
| = (THREM4376.21)(1-3.831205). .. . 5 Min o 10Min.) |
| = (Time1 786267 (1/-2.732517). .. . 10 Min, 1o 15 M) |
| = {Time/ 796,338 (1/-2.270512). . . [ 15 Min. t 30 Min.)
| = [Times344,997(1/-1 631265). . . .| 30 Min. to 80 Min.)
| = [Times206. 7943 1/-1 196308). . . [ 60 Min, to 120 Min_)
| = (Tirme206 BI211-1.196484). . . (120 Min. 1o 240 Min)

100 Year |
—_ | = (TIMer30EE7 OF8)%1/-4 DE8904), [ & Min_to 10 Min.) |
= | = (Time/3268 671)~(1/-2. 527029, ., {10 Min. to 15 Min_}
% | = {Teme/1 154,021 (1/-2.361024). . {15 Min, 1o 30 Min.}
c | = {Timafd33 188121, 727178), [ 30 Min_ to 60 Min_)
= |i= (Timai2as 72y 121 195602}, . [ 60 Min. b 120 Min.}
_.:}“ 1 = {Time235. 7035 (1/-1.195372), . . (120 Min. 1o 240 Min.)
[T} | |
z | '
]
=

I

| e

| -"""—--..___ =

|

]

1

| | ‘ | .

u | | I |
0 10 20 30 40 50 60 70 B0 90 100 110 120 130 140
Duration {Minutes)

Source: HYDAAIN - Version 6.1 - March 1999
Integrated Drainage Design - Computer System
Data Basa Source:
(1) National Weather Service (NWS) technical memorandum HYDRO-35
{2) National Oceanic and Atmospheric Administration (NOAA) Atlas 2 doc.

Appendix V-03C - West Fargo
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Appendix V-03C

Williston

Rainfall Intensity-Duration-Frequency
Latitude 48° 10" N Longilude 103° 37 W

12

10 Year
| = (Tima/571.1024(1/-2 870251}, . . { 5 Min. to 10 Min))
| = (Timed 50.942)4(1/-1 826027} . _{ 10 Min. to 15 Min)
| = (Time 36, 300){1/-1 843965} . . { 15 Min. to 30 Min.)
| = (Time 02.997)(1/-1 400080}, . . { 30 Min. to 60 Min.)
| = (THmesDs,432)°1/-1 2ET423], , . | 60 Min. to 120 Min,)
I = (Timesas.A77) 171, 2847TE), , . (120 Min, 1o 240 Min,)

2 Year

| = (Tima/115.281)1-2 406302}, . . | 5 Min. 10 10 Min.)

| = (Timed'd?¥ 7 19)°{1/-1 538206} . . [ 10 Min_to 15 Min )

| = {Time/a9 225 1/-1. 600143, .. [ 13 Min_ts 30 Mn.}

1. ATIMera6.472) 141371183}, . . [ 30 Min. t> &0 Min.}
| = | Timed8 842)41/-1 361687}, ., (80 Min. tz 120 Min))
| = {Time48 527} 1/-1,365136), , . (120 Min. 1o 240 Min §

§ Year

40 || = (Timai$10.6791°1/-2.692508). . . . & Min. 1o 10Min.) | = (Time1260.058)°{1/-3105114). .. { & Min. 10 10 Min )
| = [TIma/8 BTEA(1-1 TTEAET), ,, { 10 Min 85 16Min) | = (Tima274.520)%1/-2,123603). , . { 10 Min. 1o 15 Min,)
| = (TimealSd 2B4) (11 TE4028), . {16 Min, f0 30 Ming | = (Timed218.811)°1/-1,967902), , . .4 15 Mir. fo 30 Min.)
| = [TimaT7 BER(1/-1 4556046) {30 Min, o 60 Ming | = (Timad 45171)10-1,863618), .. . 30 Min, 1o 60 Min,)
| = (TimaT5 S20A(1-1.303598). .. { 60 Min. to 120 Min.} | = {Timed 23 B35415-1.274110). ., { 60 Min, 10 120 Min.)

9 - I TimsaTE G040 (10-1 304172) {120 Min. to 240 Min.) | = (Timead 1 23 8244 11.270504). . 120 Min. o 240 Min)
| 50 Year

| = (Time/2307 7201 (1/-2.282227). .. | 5Min_to 10 Min,)

| = (Timed23 8115152, 274H87). ., [ 10 Min, 1o 15 Min.}

8 1 | = (Tirmed 306 778 1/-2.039052) 1 15 Min, o 30 Min}

| = (Tirme 1839290 1/-1.581002) [ 30 Min. fe 60 Min.}
| = (Time/ 146,207} 1/-1 265004). _ [ 60 Min. 1o 120 Min.)
| = (Time 146,210y (1/-1 PEESEE). (120 Min, fo 240 Min.}

100 Year
| = (Timedd 163.198)%(1-3.458811). .. [ 5 Min. 10 10 Min.}
| = (Timed&81, 150y 1/-2 420608). . . [ 10 Min. to 15 Min)
| = (Time/421.508)%1-2 116223}, . . .( 15 Min. to 30 Min.)
| = (Tne/228,482)%1/-1 B2EE2E), . . .30 Min. to &0 Min,)
| = (Teme 89.121)%1/-1. 260027}, . . .{ B0 Min_ ta 120 Min.}
| = {Teme89.197)15-1 261675), , . {120 Min, 1o 24D Min,)

Intensity (In/Hr)

e A 8

%

——
o ————

e

u 1 |
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Duration (Minutes)
Source: HYDRAIMN - Version 6.1 - March 1999

Integrated Drainage Design - Computer System

Data Base Source:
i1) Mational Weather Service (NWS) technical memorandum HYDRO-35
(2) Mational Oceanic and Almospheric Administration (NOAA) Atlas 2 doc,

Appendix V-03C - Williston



